Development of clonidine-tolerance in the rat vas deferens: cross tolerance to other presynaptic inhibitory agents.
Possibility of the development of clonidine-tolerance in the peripheral nervous tissue was examined using vas deferens isolated from rats chronically treated with clonidine. Rats were treated with clonidine for 10 days by adding the drug to drinking water (10 microgram/ml). For the control rats, drug-free tap water was provided. Electrically evoked twitch response of vas deferens was suppressed by adenosine, beta-endorphine and alpha 2-adrenergic agonists, such as clonidine and B-HT 933, both in control and clonidine-treated groups. Vas deferens isolated from clonidine-treated rats showed significantly lower responsiveness to the inhibitory effects of clonidine and B-HT 933 compared to those from control rats. Vas deferens from clonidine-treated rats also was less responsive to adenosine and beta-endorphin, both of which interact with presynaptic inhibitory receptors other than alpha 2-adrenoceptors. On the other hand, responsiveness of the postsynaptic smooth muscle to both alpha-adrenergic and muscarinic cholinergic stimulation did not change after 10 days of treatment with clonidine. These results suggest that clonidinetolerance can be induced in the peripheral nervous system by chronic treatment of this drug and that the tolerance is not specific to alpha 2-adrenergic agonists. Some common pathway in the inhibitory mechanisms of various agents or possible interactions between the different types of presynaptic inhibitory receptors may be involved in this phenomenon.